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(57) Abstract: 

PURPOSE: To enlarge an attenuation characteristic, to 
cancel ' a turning-back noise, and also, to reduce the 
calculating amount by executing one of a linear transfer 
conversion and a Herbert conversion to an odd number 
band or an even number band, and using a DOT for the 
respective bands. 

CONSTITUTION: When a sampling frequency, four 
bands, and a function of a filter curve are denoted as 
ES. A-D, and B^{f) by a band 1 and B2(f) by a band 2 in 
-1/2.F2^fs1/2.fS, respectively, an input signal is 
divided into two of the band 1 and the band 2 as shown 
in the figure 1. Subsequently, by executing 
under-sampling, such a characteristic as shown in the 
figure 2 is obtained, and a turning-back noise is 
generated. Next, when an output filter is applied after 
over-sampling in order to synthesizing again a signal of 
each band, such a filter characteristic as shown in the 
figure 3 is obtained. In order to obtain an original 
signal shown in the figure 4. an output signal is set by 
adding the signals of the band 1 and the band 2 in the 



figure 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any ^ 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS ^ " 

[Claim(s)] 

[Claim 1] The 1st step which takes out N sample data from an input signal for every block, The 
2nd step which carries out the multiplication of the window to the data obtained at the 1st step, 
The 3rd step which folds up and adds the data obtained at the 2nd step, The 4th step which 
performs Nth IDCT to the result obtained at the 3rd step is included. The high-speed operation 
highly efficient filter-bank configuration technique characterized by performing the 
aforementioned IDCT and obtaining N band output so that may become linear-phase conversion 
by one side of an odd number band and an even-number band and it may become helmet belt 
conversion on the other hand. 

[Claim 2] The block signal of the length which multiplied by scale-factor W to the number of 
bands and measurement-size N of window width _of face from the input signal N sample every 
The 1st step shifted and taken out, The 2nd step folded up and added after carrying out the 
multiplication of the window to the taken-out aforementioned block signal, The signal acquired at 
the 2nd step so that one side may become and another side may become helmet belt conversion to 
linear-phase conversion corresponding to an even-number band or an odd number band The 3rd 
step which carries out Nth IDCT processing, and the 4th step which cames out the undershirt 
sampling of the signal acquired at the 3rd step, and is transmitted as an N band output, The 5th 
step which divides into an even-number band and an odd number band, and performs Nth DCT 
processing, respectively after carrying out the over sampling technique of the transmitted N band 
output. The Nth even-number band DCT output and Nth odd number band output which were 
obtained at the 5th step are opposite-direction-added and opposite direction subtracted. The 6th 
step stored while shifting each operation output to the shift register of the length of WxN for 
every block, respectively, The high-speed operation highly efficient filter-bank configuration 
teclinique characterized by carrying out N sample output of the aforementioned input signal, and 
getting over including the 7th step folded up and added after reading the store data of each 
aforementioned shift register serially and carrying out a multiplication to a window. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



] This document has been translated by computer. So the translation may not reflect the orininal 
precisely. 

2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] ^ 
[0001] 

[Field of the Invention] this invention relates to the configuration technique of a filter bank used 
for efficient band split coding which compresses music and a sound signal and is encoded. 

[Description of the Prior Art] In compression of HiHi audio digital signal used from the former 
multi-band sub codmg is processed tlirough processing of the sub band VCF of a band central ' 
value normalization, bit allocation, quantum coding, the formation of frame data, and a channel in 
the procedure of synchronous error processing, double-sign-izing, central value reverse 
normalization, and reverse sub band filtering of many bands. Actual filter-bank processing is 
performed in digital one, and data processing constitutes the filter bank using DSP (The "radio 
technical" December, 1991 issue, the 156th page or the I61st page, the "radio technical" February 
1 993 issue, the 54th page, or the 60th page) ' 
[0003] As the method of the configuration of the aforementioned filter bank, there are technique 
by FIR VCF, teclinique by MDCT, and technique by DFT bank, if the maximum infanticide filter 
bank which made the number of bands to B and made the window length twice [ M ] number B of 
bands is constituted from the technique by FIR VCF - the number of times of a multiplication 
and the number of times of an addition - both - MB2 It is needed and computational complexity 
increases in proportion to the square of the number of bands. 

[0004] Moreover, since the high-speed operation of the aforementioned filter bank can be can ied 
out by the technique by MDCT using DCT/DST, even if B (log2 B) / 2+M and B, and the number 
of times of an addition serve as 3(log2 B) B/2-B+1+M, and B and the number of times of a 
multiplication increases the number of bands - almost - the number of bands - it is proportional 
- computational complexity only increases - although - Since M is restricted to 2 since a noise 
is canceled by return [ the damping property of a band is bad and / top / time-axis ], there is no 
degree of freedom in the filter design in a frequency domain. 

[0005] Furthermore, since M is also arbitrary, although it ends with 1 time of DFT (FFT) and 1 
time of a window of a multiplication, and an addition, and a filter shape can be designed freely 
and the technique by DFT bank is enough also as the damping property, in order to reconfigurate a 
VCF, only by clinch noise cancel with a contiguity band, it is useless and a complicated 
reconstruction VCF is needed. 
[0006] 

[Prob]em(s) to be Solved by the Invention] The conditions needed for the filter bank used for 
band split coding which compresses music and a sound signal and is encoded are that the dampine 
property of ** VCF is large (1 20dB or more is desirable) enough. 

** It is that computational complexity does not increase so that it is unrealizable by DSP even if 
the number of cancellable [ a clinch.noise ] ** split bands increases only by the neighbor'ina band 
comrade. 

[0007] Although the above-mentioned ** and ** can be satisfied, computational complexity 
increases in proportion to the square of the number of split bands, and it is not satisfied of the 
above-mentioned ♦* with the technique by the aforementioned FIR VCF. Moreover, although the 
above-mentioned ** and ** are satisfied, in the above-mentioned **, the width efface of a 
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window is reslricled the twice of a split band, and it is not satisfied with the technique by the 
aforementioned MDCT. And although it can be satisfied of the above-mentioned ** and ** with 
the technique by the aforementioned DFT bank, since the complicated cHnch cancel by all bands 
is needed, the above-mentioned ** cannot be satisfied [ w^ith it ] of **. 

[0008] this invention aims at offering the high-speed operation highly efficient filler bank in band 

split coding wOiich satisfies all of condition **s or **s. 

[0009] 

[Means for Solving the Problem] The 1st step which takes out N sample data from an input signal 
for every block in order that this invention may solve the above-mentioned technical probrem. 
The 2nd step which carries out the multiplication of the window to the data obtained at the 1st 
step, The 3rd step which folds up and adds the data obtained at the 2nd step. Including the 4th step 
which performs Nth IDCT to the result obtained at the 3rd step, the aforementioned IDCT is 
performed and N band output is obtained so that may become linear-phase conversion by one side 
of an odd number band and an even-number band and it may become helmet belt conversion on 
the other hand. The block signal of the length which multiplied by scale-factor W to the number 
of bands and measurement-size N of window width of face from the input signal N sample every 
And the 1st step shifted and taken out. The 2nd step folded up and added after carrying out the 
multiplication of the window to the taken-out aforementioned block signal, The signal acquired at 
the 2nd step so that one side may become and another side may become helmet belt conversion to 
linear-phase conversion corresponding to an even-number band or an odd number band The 3rd 
step which carries out Nth IDCT processing, and the 4th step which carries out the undershirt 
sampling of the signal acquired at the 3rd step, and is transmitted as an N band output. The 5th 
step which divides into an even-number band and an odd number band, and performs Nth DCT 
processing, respectively after carrying out the over sampling teclinique of the transmitted N band 
output. The Nth even-number band DCT output and Nth odd number band output which were 
obtained at the 5th step are opposite-direction-added and opposite direction subtracted. The 6th 
step stored while shifting each operation output to the shift register of the length of WxN for 
every block, respectively, The store data of each aforementioned shift register are read serially, 
and after carrying out a multiplication to a window, it considers as the high-speed operation 
highly efficient filter-bank configuration technique by carrying out N sample output of the 
aforementioned input signal, and getting over including the 7th step folded up and added. 
[0010] In order to enlarge the damping property of a VCF enough, and for the lap of an adjoining 
band and a band to be made to produce it and to cancel a clinch noise, either an odd number band 
or an even-number band is used as a helmet belt conversion (phase conversion of 90 degrees) 
VCF, and let another side be a linear-phase VCF. After carrying out the multiplication of the 
window furthermore, by using DCT for each of an odd number band and an even-number band, 
computational complexity was reduced and it considered as the configuration with which it is 
satisfied of aforementioned conditio'n ** or **. 
[0011] 

[For ** ] By using the above high-speed operation highly efficient filter banks for band split 
coding, the magnitude of attenuation of each band is also large at the very large number of bands, 
and the filter bank which can also cancel a clinch noise can be easily realized on real time by 
DSP. 
[0012] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. First, in 
this invention, it explains that a clinch noise is cancellable. As an easy example, 2 split filter bank 
which is shown in ** of drawing 1 is considered. After 2 ****s of input signals are carried out 
with input VCFs 1 and 2, they carry out 2 double over sampling technique of each after 1 / 2 
undershirt sampling, the decode of each is carried out by output filters 1 and 2, and, finally both 
are added to them, and they turn into an output signal. A or D, and the function of a VCF curve 
are set [ a sampling frequency ] for the signal of Es and four bands to -1/2 and Fs<=f<=l/2Fs here, 
and it is Bl with a band 1 . It is B-2 with (f) and the band 2. If (f), as shown in ** of drnvingj. , 2 
****s of input signals will be used as the band 12 and the band 2. Subsequently, by carrying out 
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1/2 undershirt sampling ,t becomes a property like of drawin g 1 . and a clinch noise occurs 
And in order to compound the signal of each band again, if an output filter is applied after an oL 
sampling technique u wil become the filter shape shown in - of drawing 1 . ^Lrder o consider 
ranr2Ts addld'^" ' " " of drawing] , the signaUTIhT^nd 1 of** and the 

[0013] In dj:awijjgl , when two bands are added, a clinch noise can be canceled and the 
conditions in which the original signal remains are needed. As the same property the inout VPF 
lis sidled for^'** " Clof^VT^^ 

- 1 /2 and Fs<=F<=- 1 /4, Fs (the Original Signal A) 

iT^^S^^SS^^'"^' ^ ' B.2 (a C- 

<i?<4/l'Fi?o;^n'a; Sn^f ^"^ ^ ' ^^^"^ ^^^^^^^ ^"^^^ 

Band 1 B12 (f) -C+Bl (f+1/2, Fs), Bl(f), and A band 2 B22(f), C+B-2 (f+]/2 Fs) B-2(f) and 
A l/4<=f<=l/2,Fs (the original signal D) ^ ''A ^sj, « 2(t), and 

fk^^^'^n ^f:^^^^' ^"^ ^ ^^"^ 2 They are B22(f), D+B-2 (f+1/2 Fs) B-2 

^ however Bl(f+l/2, Fs) =B1 (f-1/2, Fs), and B-2(ff 1/2, Fs) =B-2 (f-1/2 Fs) 
[0014] As mentioned above, the component of the original signal and the 2nd item in the signal in 

seTfo B"2(?)4t2m -^^ T?,"" V/ '^""^^"^"^ ^^'^^ Then, it w H b 

set to B12(0+B22(f) -1 ,f the conditions to which the original signal returns are searched for 

theTond t "I f ' T ^ ^-d'l and the band 2 are added and 

the conditions which can cancel a clinch noise are searched for, since the 2nd above-mentioned 
Item should just become 0 m each band, they are Bl (f+1/2, Fs), Bl(f) =-B-2 (f+1/2, ?s)?and B-2 

OrtlT^^^mm^^^ Fsf " '^^"d'tio"' it is B1</SUB> (f) =jB2 (f+1/2, Fs). 
It comes out and there'is a certain need. As what was the same as for the VCF curve of a band 1 
and the band 2 and was shifted, when helmet belt conversion, then both bands are added rone of 
ca^^of ^cHn&^ ' '^'"'-'-^ ^ - ^^^^ this canleXf 

[0015] In this invention, when cancel conditions are fulfilled for a noise by the VCF function bv 
return with the two aforementioned conditions, i.e., the conditions to which the original s gnal 
eturns, the original signal gets over. If an even-number band is made as linear-phafe conversion 

calculating thTvrF f 'VT'Vu'' '''^ ^^^^^^ combination when 

calculating the VCF of each band by much numbers of partitions of a filter bank coming out and 
dividing into an odd number band and an even-number band in a certain case, a noi^eTs 
cancellable by return with a neighboring band. In this invention, in order to calculate these 
conversion at high speed, DCT is used. ^dit-uiaie mese 

iutnnt i^n^ T 'T^'''^ '"P"* ^'g"^^ ^ band and it restores as an 

«nTn ' t ""T Z^"" ^he even-numbcr band was considered as linear-phase conversion 
fni -?, f ^^"'^ " considered as helmet belt conversion is explained 

the VCfT. h VCF. a basic low pass filter can be designed first and 

the VCF of arbitraiy properties can be obtained by shifting it on a frequency shaft, if it carries out 
and excels m a hnear-phase VCF when shifting, it is the same as that of a longitudinal direcdon 
on a frequency shaft - it is made to — ** This is obtained on a time-axis by canying out the 

r his W f f 'V'" '"P"'^^ °f ^ basic?ow pass filter. 

At this ime, the frequency of a cosine function changes with amounts to shift 

function"to Ihe w° t"' ' '^^"^'"^ multiplication of the shift cosine 

function to the window of a basic low pass filter, an input signal is folded, the undershirt sampling 
of the lump multiplication is earned out and carried out, and it becomes an output signal from 
this. Here, only the frequencies of a cosine function differ by calculation of each sub band 
Moreover, ,n order to perform an undershirt sampling, it folds, and it is not necessary to perform a 
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lump multiplication to each sample of an input signal, and it is good in the number of split bands 
at once to N, then N times. If these procedures are illustrated collectively, vs hen it will become as 
it is shown in drawing 2 and it will consider as the output signal of one sub band,J^ input signals 
are shifted, the same calculation is repeated, and all signals are added. Thus, computational 
complexity will be reduced, if the procedure shown in drawing 2 is replaced, the multiplication of 
the v^'indow of an input signal and a basic low pass filter is carried out previously and the 
multiplication of the shift cosine function is carried out after that, as shown in drawing 3 , since 
the multiplication of the window of a basic low pass filter and an input signal becomes common 
and this calculation can be managed with each obtained band in drawing 1 , even if it calculates 
all sub bands. 

[001 9] Furthermore, computational complexity is reduced using the periodicity of a shift cosine 

function. When the number of split bands is set to i, a shift cosine function can express [ the 

number ] the number of N and a band with cos [(2K+1 )-pii/2N] for the sample number on K and 

a time-axis. Only **(2K+1) pi/2 N shall shift a basic low pass filter. When the shift cosine 

function in the section zero to N-1 is made into a basic ****** cosine function, about other 

sections, it is as follows. • 

Section N-2N-1 (1 <=i<=N-l) 

cos [(2K+1 )pi(2N-i)/2N] 

= cos [-(2K+1) pii / 2N+(2K+1) pi] 

= -cos[(2K+l)pii/2N] 

Section-2N--N-l (0 <=i<=N-l) 

cos [(2K+1 )pi(i-2N)/2N] 

= -cos[(2K+l) pii/2N] 

Section-N--l (1 <=i<=N-l) 

cos [(2K+1 )pii/2N] 

these are collected and it can set in each section -- if foundations are carried out and a ****** sign 
function expresses, it will become as it is shown in Table 1 
[0020] 
Table 1] 





- 2 N-'-N- 1 


-N- 1 




N'- 2 N- 1 























[0021] This is repeated by 4N synchronization and it is shown that a shift cosine function can be 
expressed by the basic shift cosine fiinction of length N so that it may understand in Table 1. 
Consequently, the calculation procedure of a sub band comes to be shown in drawing 4 , and can 
be calculated by the basic shift cosine function instead of the shift cosine function in drawing 3 . 
Only basic shift functions differ in each sub band, and it carries out a folding addition after the 
multiplication of an input signal and the window of a basic low pass filter. Point N and point-N do 
not add at this time. The technique of calculating the output signal of a sub band at once about all 
sub bands from the signal by which the folding addition was carried out here is IDCT. Since a 
high-speed approach exists, IDCT has few calculations and ends. Above, it can ask for the output 
signal of an even-number band. 

[0022] Furthermore, about an odd number band, since it becomes impossible to cancel a noise by 
return finally if helmet belt conversion is not carried out, in an odd number band, it needs to 
calculate independently that it is the same the same as that of the calculation procedure in an 
even-number band. When calculating a VCF by helmet belt conversion, a frequency can obtain by 
a frequency's canning out j in a positive direction, carrying out the multiplication of the -j to a 
basic low pass filter by the negative direction, respectively, and shifting to it, and this is carrying 
out the multiplication of the sign function to the window of a basic low pass filter on a time-axis. 
With having been shown in the drawing 2 in an even-number band, instead of a shift cosine 
function, a shift sign function is used for the procedure which calculates the output signal of one 
sub band of an odd number band, and it calculates the output signal of one sub band with the same 
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procedure. The procedure is shown in drawing 5 . A calculation procedure is similarly replaced 
with furthermore drawin£.3 having shown, and computational complexity is reduced from the 
properly of a shift sign function. 

[0023] The sample number on K and a time-axis is set to i for the number of N and a band only 
when the number of K is odd, helmet belt conversion of the number of split bands is carried out 
and only **(2K+1) pi/2 N shift and calculate a basic low pass filter. A shift sign function is 
expressed with -sin[(2K+l) pii/2N] at this time. It is as follows when each section is expressed 
with this shift sign function. 
Section N-2N-1 (0 <=i<=N-l) 

- Sin [(2K+1 )Pi(I+N)/2N] 

= cos [(K+1 )pi+(2K+l) pii/2N] 

= cos [2K+lpii/2N] 

Section zero to N-1 (1 <=i<=N-l) 

- Sin [(2K+1 )PiCN-I)/2N] 

= cos [-(K+1) pi+(2K+l) pii/2N] 

= cos [2K+]pii/2N] 

Section-N-1 (0 <=i<=N) 

-Sin [(2K+1 )Pi(I-N)/N] 

= -cos[-(K+l) pi+(2K+l) pii/2N] 

= -cos[2K+lpii/2N] 

Section-2N <=-N-l (1 <=i<=N-l) ' 

- Sin [(2K+1 )Pi(-N-I)/2N] 

= -cos[(K+l) pi+(2K+]) pii/2N] 
= -cos[2K+lpii/2N] 

[0024] If the above thing is collected, it will become as it is shown in Table 2, and will be 

repeated 4N period. 

[0025] 
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[0026] Table 2 shows that a shift sign function is expressed with the basic shift cosine function of 
length N. Consequently, it can carry out like the calculation procedure of the even-number band 
shown in drawing 4 , and as shown in drawing 6 , the sub band VCF by which helmet belt 
conversion was carried out can be calculated using IDCT by the basic shift cosine function. 
However, the method of a fold-up addition differs from it of drawing 4 . 
[0027] As mentioned above, although it has explained adopting linear-phase conversion in an 
even-number band, adopting helmet belt conversion in an odd number band, and calculating a 
VCF using IDCT, respectively so that a noise might be canceled by return, when getting over to 
the original signal, the calculation procedure of the reconstruction filter bank which next restores 
to the original signal is explained. 

[0028] In order to recover the original signal from one sub band signal, the structure of the 
window of a basic low pass filter must be suitable. The conditions of a window are described. 
When W (w) and the number of split bands are set to N for a window, at least, gain is set to 0 in 
section w<=-pi/N, and w<=-pi/N, and it is required to be a bilateral symmetry'(-w), i.e., W(w) 
=W, centering around w= 0. It is that the following relation makes it furthermore materialized in 
approximation among the functions W (w-pi/N) and W (w) with which only pi/N shifted window 
W (w). In section 0 <=w<=pi/N, in order to restore to {W(w)}2+{W(w-pi/N)}2 =1 , therefore the 
ongmal signal, it is with the time of a sub band split and reconstruction, and the sanie window 
must be used. The window which fulfills such conditions can adjust a parameter by the ******** 
method, and it can ask for it. 

[0029] Thus, if the structure of a window is chosen pertinently, by adding the recovery signal of 
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all bands, a clinch noise can be canceled and it can restore to the original signal. The calculation 
procedure of the recover)' is shown in drawiiig 7 . The configuration of a VCF is fundamentally 
[ as the calculation procedure of the above-mentioned VCF ] the same. The multiplication of the 
shift cosine function is carried out to. the. window of a basic low pass filter, one sub band signal is 
folded and a lump multiplication is earned out. If it shifts one sample at a time, a multiplication is 
carried out and all are added at this time, the recovery signal by one sub band signal will be 
acquired. Since the multiplication with this complemented zero is as it folds, and a lump 

multiplication is shown in .draAving_8 , it adds for every N using the signal which held one sub 
band signal, and the recovery signal of section length N is acquired. 

[0030] Furthermore, as seen in the above-mentioned table 1, with the property of a shift cosine 
function, the multiplication of the signal and shift cosine function which held one sub band signal 
is only a multiplication with a basic shift cosine function, and the rest should just repeat and use 
the result. As shown in drawing 9 , DCT is used for the multiplication of a basic shift cosine 
function, the signal of a sub band (even-number band) is calculated, a calculation procedure is 
replaced, and computational complexity is reduced. The signal of section length N which shifts 
every N pieces by DCT and was calculated is inputted into a shift register, the time of carrying out 
a multiplication to the window of a basic low pass filter - a shift register to section-2N - -N - 
remaining as it is - the section -N-0 - the sense of a signal - the reverse sense ** - it reads so 
that it may say And a signal is added every N pieces and the original signal is acquired, 
[0031] Although it is shown by drawing_9 that a recovery of the even-number band of linear- 
phase conversion can perform at high speed using DCT, it is calculable with the same technique 
as a recovery of an even-number band using DCT about the odd number band of helmet belt 
conversion as well as Table 2. If these results , are ^dded at the end, it can restore to the signal of 
the origin of all. 

[0032] Furthermore, the multiplication of the window of a basic low pass filter can be finished at 
once by the orientation of time inputting into two shift registers, the right orientation and an 
opposite direction, in the phase of inputting into a shift register, and adding the signal of an even- 
number band and an odd number band in this phase. All can be expressed, if one of the shift- 
register outputs of the modality of A which carried out the opposite direction addition of the 
resuh, and two B is used, although DCT result of an even-number band and an odd number band 
is shown in Table 3. In addition, in class A which carried out the opposite direction addition, an 
alignment positive orientation + helmet belt opposite direction and class B show the alignment 
opposite direction-helmet belt positive orientation. 
[0033] 

[Table 3] 
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[0034] Next, the filter bank by which N split was carried out is explained or more to two using a 
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circuit block diagram Even when it divides into two or more many bands, about the place with 
which each band has lapped, ,t is comparatively the same for 2 minutes, and comparatively a 
clmch noise will be canceled and, as for each band, linear-phase conversion and Jaelmet bell 
conversion must be repeated by turns by the same conditions for 2 minutes. And the calculation 
procedure of a filter bank is as above-mentioned. 

[0035] The filter shape of each band at the time of being divided into four bands is shown in 
^••^^''"^^ ^- f:°"^ tangJO . hi draw^in glO , although the property of a filter bank is shown in an 
upper case, the band of the same number of the positive/negative of a frequency is the same band 
therefore is not a complex bank but 9 real bank. Moreover, it is the maximum infanticide filter ' 
bank and is turned up with the line of the dotted line of drawing. The property of each band after 
dividing into the lower berth of this drawing is shown. As for an even-number band, linear-phase 
conversion IS performed and, as for the even-number band, helmet belt conversion is performed 
!^ZonT TT"" band and j expresses phase rotation of -j-90 degrees for phase rotation 
of +90 degrees. In drawinUI , the property of each band which divided and carried out the 
undershirt sampling is shown, and it turns out that the clinch noise has occurred. Drawin g ] 2 
shows the property of each band of transit of a reconstruction VCF, and although the property of a 
reconstruction VCF is the same as that of a split filter, the phase of helmet belt conversion is 
inverted 180 degrees. If the property of a VCF is suitable at this time (i.e., if the two above- 
mentioned conditions are satisfied), a clinch noise is canceled and it can get over to the original 
?nn",lT approximation. It is shown that the sign of a signal has inverted -1 in drawingl2 
[0036] In order to obtain the filter shape after a split which is shown in todllgJoTtfedrcuit 
block diagram of the band split which realizes the calculation procedure shown in drawing 4 is 
shown in drawing 13 . When the scale factor to the number of bands of the width of fa"^ora 
window ,s set to W, from an input signal, block i of the length of a WxN sample is taken out in a 
block ejection circuit, and WxN piece data are inputted imo the window multiplication the object 
^!y. f^n^ ■ ^""^ ^^^"-"""^ber bands, and a folding adder circuit, respectively. And 

Nth IDCT processing is performed for N data outputted from each circuit for the object for odd 
number bands, and even-number bands, respectively. Subsequently, N band output is obtained by 
adding each output. If it hits one of the window conditions at the multiplication of a window since 
the bilateral symmetry may have shown the procedure to this window multiplication and a folding 
addition as mentioned above although it is the drawing 14 and the drawing 15 , it has reduced 
computational complexity using the length of a left half. Here, the case of W= 8 is shown And 
the circuit block which carries out IDCT processing of the N data from a window multiplication 
and a folding adder circuit is shown in dravymgj 6 , and it is in the case of N= 8. Here a formula 
[0037]^^^"^ when IDCT input is set to Xk and this output is set to xi. 
[Equation 1] 

/J- 1 

X i = 1 • 2 X k • C k • c o s [(21 + 1) 7t K/ 2 N] 
r^tdLs Ck {1 (K=0) , v^2 (K=1~N-I) } 

[0038] The circuit block diagram for reconfigurating the band output obtained in drawing 1 6 to 
the original signal, and getting over is shown in drawinpl7 . The outline configurati^Ts 
matenalized from Nth DCT, an opposite direction addition, a subtracter circuit, the shift registers 
1 and 2 and a wmdow multiplication, and an adder circuit. The calculation procedure in this 
outline configuration is shown in drawing 9 . 

[0039] Drawing 1 8 shows DCT circuit fraction, divides into an odd number band and an even- 
number band N band output obtained in drawing 13 , and performs DCT processing. A formula 2 
[0040]^ '^^ <f DCT input is set to Xi and this output is set to Xk. 

[Equation 2] 

Xk= l/N . ^^X i • Ck . c o s [ (2 i -fl ) 7CK/2N] 
tdtdL. O^k^N-l. Ck {1 (K=0) . ^2 (O^k^N-1) } 
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[0041] I>i:awLngJ9 shows ihe method of the input to a shift register 1 and the shift register 2 for 
the output of the opposite direction adder circuit and opposite direction subtracter circuit in 
drawing 17 , respectively. It is OUTl(P) =ODCTG about the output OUTl (P) ana (0 <=P<=N-1) 
which added Nth even-number band DCT output ODCTG (P), (0 <=P<=N-1), and Nth odd 
number band DCT output ODCTK (P) and (1 <=P<=N-1) in the opposite direction adder circuit 
(P). (P= 0) 

OUTl(P) =ODCTG(P)+ODCTK (N-P) (1 <=P<-N-1) It outputs so that it may become, and data 
are shifted and inputted into a shift register 1 at every 1 block (N data). It is OUT2(P) =ODCTK 
about the output OUT2 (P) which subtracted Nth odd number band DCT output ODCTK (P) and 
(0 <=P<=N-1) from Nth even-number band DCT output ODCTG (P) and (1 <=P<=N-1) in the 
opposite direction subtracter circuit, and (0 <=P<=N-1) (P). (P= 0) 

OUT2(P) =ODCTG(N-P)-ODCTK (P) (1 <=P<=N-1) It outputs so that it may become, and data 
are shifted and inputted into a shift register 2 at every 1 block (N data). 

[0042] In drawing 20 , the multiplication of the data read from the shift register 1 and the shift 
register 2 is carried out to a window, and the procedure to add is shown, and read-out from a shift 
register performs by turns the data stored in the shift register 1 and the shift register 2, and carries 
out a multiplication to a window. 

[0043] In drawing 21 , on the whole, the calculation procedure of the reconstruction VCF shown 

in drawing 1 7 is shown, and the window uses the length of a left half also here. 

[0044] 

[Effect of the Invention] It was able to reduce computational complexity to the grade realizable 
[ with DSP ] on real time while it could take the sufficiently large damping property as a VCF in 
the odd number band or the even-number band and could cancel the clinch noise in it, since this 
invention performed whether it was ****** of straight-line migration conversion and helmet belt 
conversion and used DCT for each band, as explained above. 

[0045] Moreover, in fields, such as a compression sign of voice and a music signal, if it uses for a 
band split before performing a coarse quantization, it is effective. This is because there are few 
degradations of the quality of an audibility overtone since the distortion occurs only in a narrow 
band, though a coarse quantization is performed and a data compression is performed to the signal 
of each band. 

[0046] Furthermore, if the structure of a window is chosen pertinently, by adding the recovery 
signal of all bands, a noise can be canceled by return and it can restore to the original signaL 



[Translation done.] 
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